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Steroidal Sapogenins LV*

Survey of Plants for Steroidal Sapogenins and Other Constituents

By MONROE E. WALL, C. S. F
QUENTIN JONES, BERNIC

SKE, J. W. GARVIN, J. J. WILLAMAN,
G. SCHUBERT, and H. §. GENTRY

This report covers the fifth 1,000 accessions in a survey of plants for steroidal sapo-

genins and is thus a continuation of
or 990 accessions (all but 107 fro:
547 genera, and 921 species. Fe

e previous four reports (1-7).
the United States), representing 147 families,
steroidal sapogenins were found, largely be-

Data are given

cause of the absence of Agave, Yucca; and Dioscorea; but alkaloids were qualitatively
identified in 86 species, (5 of which are new to the record.

HIS IS A CONTINUATION of the previous repprts

(1-7) on the first four 1,000 accessions.| It
covers the fifth 1,000 plant samples in our ey
of the plant world for steroidal sapogenins, and
includes qualitative results for flavonoids, alka-
loids, tannins, and unsaturated sterols.

PROCUREMENT

By 1954 the search for plant sources of sterofidal
sapogenins by the three cooperating federal agencies
had been in operation for approximately four years.
Leads developed during this period indicated that
the three genera, Dioscorea, Agave, and Yucca, were
the most promising sources of useful steroidal
sapogenins. Procurement activities in the latter
part of this period reflected the attention focused on
these genera and their near relatives. Representa-
tives of many other families were examined but [the
major emphasis became centered on the Dioscpre-
aceae, Amaryllidaceae, and Liliaceae.

The present report chronicles a different phase of
of the program. Species of Dioscorea had been
settled upon as having the most potential for |be-
coming crop sources of cortical and hormgnal
analogs. Intensive crop development studies|by
the Crops Research Division, guided in the selec-
tion of superior strains by chemical evaluations
supplied by the Eastern Utilization Research and
Development Division, had naturally become|an
increasingly important phase of the program. But
because Dioscorea, Agave, and Yucca had by this
time been rather thoroughly screened for steroidal
sapogenins, procurement activities "were directed
once more toward a broad survey of the higher
plants with the hope of finding a steroid-rich species
more amenable to crop conditions of the United
States than are species of Dioscorea.

The logical place to look for species which are
apt to fit crop environments of this country is in
our native flora. Of the 990 accessions here |re-
ported on, all but 107 were collected in the United
States. Collecting was concentrated in the Atlantic

* Received August 4, 1959, from M. E. Wall, C. S. Fenske,
J. W. Garvin, and J..J. Willaman of Eastern Regional Re-
search Laboratory, Eastern Utilization Research and [De-
velopment Division, Agricultural Research Service, U} S.
Dept. of Agriculture, Philadelphia 18, Pa., and Quentin
Jones, Bernice G. Schubert, and H. S. Gentry of New Crops
Research Branch, Crops Research Division, Agricultyiral
Research Service, U. S. Dept. of Agriculture, Beltsville, Md.

A substantial part of the cost of publication of this survey

was contributed by the United States Department of Ajgri-
culture.

‘nata; t; 0.5%; diosgenin.

States as evidenced by over 800 accessions here
listed from that area.

Another reflection of the broadness of the screen-
ing program during this period is the large number
of families, generd, and species represented. In-
cluded are 921 species in 547 genera distributed
through 147 families. This same philosophy of
obtaining broad coverage of our native flora con-
tinues with other areas of the country receiving
increasingly more emphasis in our procurement
activities.

REVISED ALKALOID PROCEDURE

In previous repotts we were conducting the
Mayer alkaloid tests on samples in which each ml.
of final test solution was equivalent to 0.2 Gm. of -
original dry plant sample. Because we were ob-
taining a much larger proportion of negative alkaloid
tests than expected from statistical averages, we
have greatly increased the concentrations used so
that 1 ml. of final test solution is equivalent to 4.0
Gm. of dry plant material. Thus the revised pro-
cedure is much more sensitive for the purposes of
alkaloid screening. i :

RESULTS

A compilation of all data is given in Table I, page
696, ef seq. Since in the past steroidal sapogenins
were found mostly in Agave, Yucca, and Dioscorea,
and since in the present collection these genera were
represented by only six collections, the table, as
previously used, has been modified by the omission
of the columns concerning sapogenins. Their pres-
ence is indicated by footnote b and the details are
reported in the text,

Saponins, as indicated by hemolysis, were found
in only 109, of the species. This is a surprisingly
low incidence, since in the previous 4,000 accessions
the occurrence was 35% of the species exclusive of
those in Agave, Dioscorea, and Yucca. The follow-
ing list gives the information on the steroidal sapo-
genins found; the accession number, the plant, the
plant part, the amount, and kind of sapogenins:
4127, 4705 Dioscorea deltoidea (Dioscoreaceae); t, t;
0.5 and 1.2%; diosgenin. 4138 Dioscorea quater-
4653 Clintonia umbellu-
lata (Liliaceae); 1, s, r; 0.1%; not determined.
4678 Trillium flexipes (Liliaceae); 1, s, fr; 0.3%; not
identified, 4713B Cestrum sp. (Solanaceae); ft;
0.5%:; tigogenin. 4743 Tribulus terrestris (Zygo-
phyllaceae); 1, s, fl; 0.3%; tigogenin.
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coo

ocoo

cco

, Ky.
., N. C.

Clarke Co., Ga.

Pulaski Co.
Wake Co

Verbena rigida
Verbena simplex
Verbena urticifolia

4085
4619
4248

VIOLACEAE
VITACEAE

Monongalia Co., W. Va.

Wake Co., N. C.
Washington Co., Md.

Viola papilionacea

Viola pedata
Viola striata

4045
4135
4143

[=f=jolef)

.....

Brunswick Co., N. C.

Brunswick Co., N. C.
Wake Co., N. C.
Wake Co., N. C.

Tingo Maria, Peru

quinquifolia

ifolia

Ampelopsis arborea
Vitis rotund
Vitis vulpina

Cissus sp._
Parthenocissus

4269
4022
4208
4442
4206

+b

s fl,r
Lsr
ILs

7/54
(/o4

7/54
ZYGOPHYLLACEAE

XYRIDACEAE
ZINGIBERACEAE
Cu.,, N. C.

o rr
ANTW 11auuver LU., AN,

Brunswick Co., N. C,
C.G.F.

b See text for steroidal sapogenins found.

Xyris difformis
Phaeomeria speciosa
Trvihatlaic tovwncivie

4742
@ No steroidal sapogenins found,

4573
4711

CORRECTIONS ON ACCESSIONS

Conuchons ON SECOND 1,000 ACCESSIONS (4)

cees.
Page  No. Should Read

14 1997 Dioscorea spiculifiora
14 1999 Dioscorea floribunda
27 1709 Cercocarpus

CORRECTIONS ON THIRD 1,000 ACCESSIONS (6)

Acces.
Page No. Should Read
4 2328 . Agave lecheguilla, var. Dioscorea
13 2249 Mexicana
CORRECTIONS ON FOURTH 1 000 ACCESSIONS (7
Acces,
Page No. Should Read

6556 3341 Agave deserti

656 3104 Agave roezliana

665 3112 Dioscorea floribunda
665 3115 Dioscorea floribunda
665 3129 Dioscorea plumifera-
665 3168 Dioscorea floribunda
665 3174 Dioscorea cf. floribunda
666 3358 Dioscorea bulbifera

666 3359 Dioscorea bulbifera
666 3360 Dioscorea bulbifera
666 3369 Dioscorea Mexicana
668 3547 Dioscorea floribunda
668 3551 Dioscorea floribunda
669 3736 Disscorea convolvulacea
669 3737 Dioscorea convolvulacea
669 3738 Dioscorea convolvulacea
669 3739 Dioscorea densiflora
669 3742 Dioscorea n. sp.

669 3745 Dioscorea convolvulacea
669 3746 Dioscorea convolvulacea
669 3748 Dioscorea Mexicana
669 3749 Dioscorea convolvulacea
669 3751 Dioscorea galeottiana
669 3755 Dioscorea lobata var. morelosana
670 3758 Dioscorea convolvulacea
670 3849 Acalypha sp.

670 3950 Acalypha sp.

670 3057 Alchornea

673 3586A Yucca filamentosa

678 3276 In Phytolaccaceae

678 3681 Polystichum acrostichoides
679 3118 Poterium sanguisorba

Flavonoids were found in 96 species, of which at
least half seem to be new to the record.

Alkaloids were found in 86 species, an incidence of
about 99, of the total. This is higher than noted in
previous series, due largely to the change in tech-
nique mentioned above. Most of the species were
wild plants growing in the eastern United States.
Some 45 species are new to the record.

Tannins were again conspicuously absent from
150 species of Compositae. There were no note-
worthy occurrences of tannin except in Rhus, and
here it is- expected.

Unsaturated sterols have proved to be so ubi-
quitous that the test for them was made on only a
portion of the accessions.
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